The aim of the article is to determine the influence of the process of convergence of the demand structure in the European Union countries on the share in the export structure of groups of products distinguished due to the share of the technological factor.
INTRODUCTION
Among international trade theories there are those which focus on the determination of the significance of demand and supply for the exchange with abroad. The significance of differences in equipping countries with factors of production is emphasized by the Heckscher-Ohlin theory. From it we can conclude that the development of bilateral trade will take place in the first place between countries with a different level of economic development, which translates into the resources of production factors being at the disposal. On the other hand, Linder's preference similarity theory (1961) resigns from associating trade with equipping countries with factors of production, as it marginalises the supply side to the benefit of the demand approach, according to which trade cooperation will develop mainly between countries with a similar demand structure, thus, on a similar level of economic development. A country exports mainly such goods for which there is already demand on the internal market. It guarantees undertaking profitable production and conducting effective competition with producers of identical or similar goods on foreign markets. It allows to increase the production scale based on the experience gained so far.
In spite of the fact that Heckscher-Ohlin theory and Linder's theory were created several dozen years ago, authors still write new papers (Lai et al., 2016; Görkemli et al., 2018) which attempt to diagnose the export development path, opposing these theories. In numerous works Linder's theory is empirically tested (McPherson et al., 2001; Dhakal et al., 2011; Viciu et al., 2016) , referring it, however, only to the difference in the level of GDP per capita and skipping the issues of the difference in the trade commodity structure. I decided to fill this research gap, completing the deliberations with a real analysis of the process of convergence of the demand structure. The aim of the article is to determine the impact of this process on the share in the export structure of groups of products distinguished for the share of the technological factor. And here we can put forward the hypothesis that greater sensitivity to the distance between trade partners will be characteristic for goods with a low share of technology.
In the research part I focused in the first place on the analysis of the demand structure of the European Union countries. Then I conducted a dynamic comparative analysis of the demand structures of each pair of those countries. I distinguished in it the EU member states before the enlargement in 2004 (EU15) and new member states (EU10, as I excluded Croatia, Cyprus, Malta from the analysis, due to lack of data or their incompleteness). In the first part I conducted an analysis of the correlation between the convergence process of the demand structure and shortening the distance in the economic development level of the countries, measured with GDP per capita. Then, using the gravity model of foreign trade, I analysed the influence of selected factors, with special consideration to the convergence process of the demand structure, on the commodity structure of exports of the EU states in their bilateral trade.
LITERATURE REVIEW
The empirical verification of Linder's theory, observed in the literature of the subject, does not bring explicit conclusions. Its confirmation based on the analysis of the impact of differences in the value of GDP per capita on streams of trade can be found already in the The Similarity of the Demand Structure as a Determinant of the… | 251 works by Sailors et al. (1973) , Thursby and Thursby (1987) , but also in more recent publications which include works by such authors as Fink et al. (2005) or Faustino and Leitão (2006) with regard to Portuguese industry products, and Çağlayan-Akay and Oskonbaeva (2018) for trade of selected OECD countries. Some of the studies (Chow et al., 1999) indicate limitations of the verifiability of the theory to entities on a higher level of economic development. For example, Hanink (1988) observed that a high level of trade between similar but poor countries is unlikely. The theory was not confirmed in the results obtained for individual countries of East Africa (McPherson et al., 2001) , or in research findings for East Asia countries (Dhakal et al., 2011) or Romania (Viciu et al., 2016) .
It seems that the role of territorial distance when conducting cross-border activity is quite important. It is a factor which may disturb or weaken the trend of export growth arising from similarity of the demand structure. Although Cairncross (2001) observes that at present geographical distance is not important in the era of global markets, Ellis (2007) emphasizes the fact that empirical evidence indicates that distance still matters, also in hi-tech goods trade. A lot of research points to a negative relationship of trade and distance (Batra, 2006; Ravishankar & Stack, 2014; Maciejewski, 2017) . The research by Linnemann (1966) , as well as Frankel et al. (1997) emphasize major costs affecting trade, namely physical shipment cost, cost related to time and cost of the ignorance of culture (Lai et al., 2016) .
MATERIAL AND METHODS
According to Linder's theory (1961) , the alignment of the level of GDP per capita of countries leads to the standardisation of their demand structure. To determine the demand structure of the European Union countries I initially adopted three methods based on: − global demand structure (GDP_demand), − the structure of demand for products according to their durability level (Durable_demand), − the structure of consumption expenses according to COICOP (COICOP_demand).
In the analysis of the global demand structure (GDP_demand) I used a four-element system including the demand of the state, private consumption demand, private investment demand and net exports (Malmberg & Power, 2005) . In the literature there is an emphasis on the significance of the impact of changes in the level of economic development on shifts in the global demand structure between its elements (Cavallo, 2005; Wło-darczyk, 2015) . It is related to transformations in the production structure, the growth of the importance of the services sector and the use of modern technologies.
In the structure of demand for products according to their durability level (Durable_demand) there are also four elements distinguished: durable goods, semi-durable goods, non-durable goods and services. In the demand structure there is a shift towards durable goods in response to rising incomes (Lee, 1964; Conrad & Schroeder, 1991) . Possessing durable goods is regarded the indicator of the economic development level of a country (Beerli, 2010) .
The most extended demand structure is included in the classification of consumption expenses according to COICOP (COICOP_demand). The Classification of Individual Consumption by Purpose (COICOP) was developed by the United Nations Statistical Division for the classification and analysis of individual consumption expenses incurred by households and non-commercial institutions acting for households and governmental and self-governmental institutions (UN, 2018) . On the level of a two-digit code of divisions, COICOP groups the areas of expenses of households for consumption goods and services: food and non-alcoholic beverages (01), alcoholic beverages and tobacco (02), clothing and footwear (03), housing and energy carriers (04), furnishings, household equipment and routine household maintenance (05), health (06), transport (07), information and communication (08), recreation and culture (09), education (10), restaurants and hotels (11) other goods and services (12). In the demand structure of countries on a lower level of economic development, expenses for food and non-alcoholic beverages prevail. It is confirmed by the data for new European Union member states, where at the beginning of the analysed period, in 2000, this category of products absorbed over 20% of expenses in the case of seven of them (even more than 30% in Romania and Lithuania). On the other hand, among EU15 countries, the highest 16% share of this group of products was marked only by the poorest of them -Greece and Portugal. Economic growth, bringing a higher level of manageable income should lead to appropriate shifts in the consumption expenses structure. In 2017 only in four European Union countries food expenses constituted 20% of total consumption expenses, not exceeding the level of 30% (EUROSTAT, 2019) .
Based on the methodology described by Wydymus (1988) , I conducted a dynamic comparative analysis of the demand structures of the European Union countries, for the three aforementioned ways of determining the demand structure. In all those cases, for each i-th object (the European Union country, i=1,…,k) I analysed the structure described with the series m (j=1,…,m) of indicators of the share of the elements of structure q in total demand (q=q1,…,qm) in individual years t of the analysed period (t=1,…,n). Due to the fact that for each method there is the following formula adopted:
the following conditions are fulfilled:
and ∑ = 1 (3) where:
-expressed in Euro value of j-th element in the demand structure of the i-th country in year t; -share of j-th element in the demand structure of i-th country in year t; -European Union countries (i = 1, …, k); -demand structure elements (j = 1, …, m), where depending on the adopted method: =4 for GDP_demand and Durable_demand or =12 for COICOP_demand; -individual years (t = 1, …, n), where: -number of analysed years in the period 2000-2017. Data obtained from the Eurostat base (2019) allowed to construct for individual countries, for each of the three methods, a three-dimensional matrix of information, composed of the series of sub-matrices in the following form:
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Each of the matrices of the above series has the form of:
In the comparative analysis of the demand structures, the basis of the research are individual, treated separately, matrices Q i , forming the series (4). I conducted a study of the similarity of the demand structures for each pair of the European Union countries in individual years of the period. As, due to incomplete data, I excluded Croatia, Cyprus and Malta from the analysis, I obtained 300 pairs of countries 1 , which gives 5,400 observations for 18 years included in the analysis.
As the measure of the demand structures dissimilarity for each pair of countries i and l in year t I adopted Euclidian distance, given in the formula (McCune & Grace, 2002) :
The value of measure (6) is the closer to zero, the more similar the discussed demand structures of two countries are, and with the rise in the dissimilarity structures level its values are higher and higher. I presented a fragment of the obtained results which indicate changes in the similarity of the demand structure in one of the analysed pairs of countries -in Poland and Germany -in Figure 1 . 1 At this stage I eliminated the differentiation in the arrangement Reporter_A-Partner_B and Reporter_B-Partner_A., but it will be important in the further part of the analysis devoted to the export structure, which will cause doubling of the number of observations. What results from Chart 1 is that the highest level of dissimilarity in the demand structures in Poland and Germany refers to the structure basing on the demand for products according to their durability level. On a lower level, with a declining trend, dissimilarity forms in the global demand structure and the structure of consumption expenses according to COICOP. I obtained similar comparisons, which I am not able to place here, for all pairs of the European Union countries.
As it was mentioned before, Linder's theory indicates close relationship between the alignment of the economic development level of countries, whose measure is GDP per capita, and the convergence of the demand structure. I decided to leave in the further analysis in the area of interest, only this form of the presentation of the demand structure whose changes in similarity are correlated to the highest extent with changes in the distance in the GDP level per capita of the analysed pairs of countries.
For this purpose I calculated the indicator of a relative difference in the level of GDP per capita of entities i and l belonging to the analysed pairs of countries (GDPpc_distil) in individual years by means of the formula (Somma, 1994) :
where:
34567 ; 34567 . -mean, respectively, GDP per capita in country i and l in year t. The indicator is a normalised measure adopting values from the range [0,1], where zero means identical GDP per capita of countries, and approximation to one is equal to the growth of the difference between their GDP per capita.
In Figure 1 the broken line stands for a change in the distance in GDP per capita between Poland and Germany in the period 2000-2017. Its run shows the gradual reduction of this distance and the highest convergence of this process with the convergence of consumption expenses structure according to COICOP (a correlation coefficient between these variables in the period 2000-2017 was 0.821). The convergence is high also with regard to the other pairs of the European Union countries. Table 1 presents a correlation coefficient between changes in the distance of GDP per capita and changes in the level of similarity of the demand structure for the European Union countries and the groups of countries distinguished from them (EU10 and EU15).
The analysis of the data from Table 1 allows to prove positive correlation between reduction of the distance of GDP per capita and the process of convergence of the demand structures for pairs of countries in all the analysed groups of the European Union countries. This correlation the strongest when changes in the demand structure are represented by shifts in consumption expenses classified according to COICOP. Only within mutual relations of countries from the EU15 group transformations in the global demand structure were more significant. Changes in the distance of GDP per capita and convergences in the demand structures within EU 10 countries, characterised by a lower, similar within the group, level of economic development, were the most poorly correlated. It lets us think that they are oriented to the consumption level of more highly developed countries. In the light of the above, I decided to relate the analysis of bilateral trade of the European Union countries to changes in the structure of their demand expressed in the level of consumption expenses classified according to COICOP.
In order to do this, I used the gravity model of foreign trade, whose idea referring to Newton's gravitation law assumes that the value of trade exchange between two countries is proportional to the product of income of those countries, thus, to their masses, and inversely proportional to the distance between them, which translated into the costs of transport, diminishing the attractiveness of trade exchange (Tinbergen, 1962) . The concept has become a popular instrument of trade modelling, mainly due to the possibility to develop a formula with new variables for the needs of testing their impact on trade streams (Maciejewski & Wach, 2019) . In the group of model variables explaining bilateral trade of the European Union countries I decided to include the measure of similarity of their demand structure based on consumption expenses classified according to COICOP (COICOP demand similarity, COICOP_DSil). In the group of the remaining explanatory variables I included the basic data of the gravity model: − GDP of exporter (GDPi) and GDP of its trade partner (GDPl) based on UNCTAD data (2019), − distance in kilometres between trade partners' capital cities (Distil) based on CEPII base (2019) and − distance between the value of GDP of the exporter and its trade partner (GDP_distil), calculated in accordance with formulas (7) and (8), − value of GDP per capita of the country of exporter (GDPpci) and its trade partner (GDPpcl) based on UNCTAD data (2019), − dummy variable which indicates the possession of a common border by a pair of countries (Borderil).
The dependent variable in the model is the share in the structure of the exports of products classified based on their technological advancement on the basis of the methodology proposed by Lall (2000) . In this approach, we distinguish in the export structure:
− primary products (PP) with scarce technological advancement, − resource based products (RB) primarily using local abundance of natural resources, − low technology products (LT) mainly using technologies included in capital equipment, − medium technology products (MT), which use technologies with moderate engagement of R&D, − high technology products (HT) using advanced and fast changing technologies, and those requiring investment in R&D.
Therefore, I estimated parameters of five models for the share in the exports share (Exil) of individual categories of products j (j=1,…m). Models of bilateral trade of countries i, l, take on the following form:
G 
In order to consider the specific character of trade between partner in sa similar and on different levels of economic development, I estimated four time in the ReporterPartner arrangement: − EU10-EU10 -exports of EU10 countries to the market of the remaining countries of this group (90 pairs of countries, 1,620 observations in the period of the analysed 18 years), − EU10-EU15 -exports of EU10 countries to the market of EU15 countries (150 pairs of countries, 2,700 observations), − EU15-EU10 -exports of EU15 countries to the market of the remaining countries of this group (150 pairs of countries, 2,700 observations) − EU15-EU15 -exports of EU15 countries to the market of the remaining countries of this group (210 pairs of countries, 3,780 observations).
RESULTS AND DISCUSSION
I estimated the values of the models' parameters with the panel regression method in Gretl software. Wald test and Breusch-Pagan test (Zaman, 2000) excluded the possibility of correct deduction based on the classical least squares method (pooled OLS), and in all the cases Hausman test indicated the superiority of fixed effects estimator (FE) over the random effects estimator (RE). However, FE estimator, due to collinearity, does not allow to use the variables whose values are fixed in time for each pair of countries. In the conducted analysis it concerned the variables which are crucial for gravity models, such as geographical distance and the common border. In those cases I applied two-level regression (Chenga & Walla, 2005) , on the second stage making the regression of those variables on the absolute term which were obtained on the first stage, including the remaining data (I presented the results obtained in this way in the summary below in italics). I conducted the diagnosis of the models with regard to the normality of the distribution of residuals and heteroscedasticity based on Doornik-Hansen and Wald test. In Table 2 I present the results of the estimation for the whole model only for trade within EU15 countries, and in Table 3 I presented the results obtained from all the models, but only with reference to variable COICOP_DSil, as the parameter estimated for this variable is the main area of interest in this article.
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The analysis of the results included in Table 2 shows that individual elements of the commodity structure of exports in trade between EU15 countries in react differently to changes in explanatory variables adopted for the analysis. For example, possessing a common border (Borderil) promotes an increase in the share in the export structure of basic goods (PP), resource based ones (RB) and low technology products (LT) at the expense of more technologically advanced products (MT and HT), whose share in the export structure declines. It indicates limitations in the entry to distant markets for low technology goods which are sold mainly in the nearest geographical environment. And the distance expressed in the distance between countries' capital cities is less important -in this case the value of the parameter is close to zero, and the variable for low and medium technology goods is statistically insignificant. Distance measured with the size of economies is more important (GDP_distil). The bigger it is, the smaller the shares of low and medium technology goods in exports are. However, it does not concern technologically most advanced goods, which means that those products are least sensitive to the distance between the sizes of economies. With regard to the analysis of the influence of the convergence of the demands structures (COICOP_DSil) on the share of individual categories of goods in the export structure, unambiguous responses for all groups of countries concern the basic products (PP) only. Their share in the export structure grows with a decline in the dissimilarity of the demand structure of trade partners. It means that those products reveal high sensitivity to differences in buyers' preferences. We can conclude that in this case the market entry strategy consists in the use of the position on the domestic market and copying locally proven solutions based on specific consumption patterns, which is possible only when they are characterised by a high level of similarity. Opposite conclusions may be drawn due to the results obtained for the exports of products of medium (MT), low (LT) and -to the smallest extent -high (HT) technology. The share of those products in the export structure was growing with an increase in the dissimilarity of the demand structure of trade partners, which points to lower sensitivity of those product categories to differences in the demand structure, thus, their greater universality. However, it is worth emphasizing that with regard to HT products, it concerns only trade within the EU15 countries group and for LT products it does not concern trade within the group of EU10 countries. It proves a different impact of the convergence of the demand structure on the commodity structure of trade for countries at a different level of economic development. 
CONCLUSIONS
The conducted analysis proves that the similarity of the demand structure of trade partners affects the commodity structure of the trade between them. It turns out, however, that the effects of this influence are different for trade relations of countries on a different level of economic development. It concerns particularly technologically advanced products. Although the convergence of the demand structure favours the growth of share in the export structure of all the EU countries, as for the trade with goods using technology, particularly HT products, it concerns mainly EU new member states. For the EU countries at a higher level of economic development the distance of the demand structure is not that significant in the exports of technologically advanced products. On the contrary, their share in the commodity structure of exports grows at the expense of basic products, the supply of which is burdened with costs related to geographical distance. Linder's theory corresponds with the traditional stages theory of internationalisation, which suggests that firms internationalise only after a period of domestic maturing. Therefore, in the first phase they operate only on the internal market, and only with growing experience they gradually enter foreign markets. The most known stages model is regarded to be the Uppsala model by Johanson and Vahlne (1977) , assuming the stepwise internationalisation process, starting from the lack of regular exports activity, through exports with the use of intermediaries, trade affiliates, and ending with manufacturing affiliates characterised by the highest level of engagement on foreign markets. In the stages approach, the internationalisation of firms is perceived as an effect of the learning process, with which the engagement of resources on foreign markets is growing (Wach, 2014) . However, we can assume that such an internationalisation model is adopted mainly in traditional industries. Firms operating in high tech industries usually skip individual stages of internationalisation, they undertake activity on international markets from inception or soon after their establishment (Daszkiewicz, 2019) . Their offer is more universal and less prone to an influence of the differences in the demand structure. The conducted analysis is based only on macro-economic data, which is a limitation, as decisions about undertaking trade exchange in a specific industry and geographical direction are taken on the firm's level. However, the problem is worth further research to be conducted. A method which should be used in it is the structural modelling method -SEM, which allows to draw conclusions with reference to more complex dependencies, which would enable to consider a number of other factors in addition to GDP per capita, affecting the process of the demand structure convergence.
